INTRODUCTION
Indigenous soil knowledge, concerns about environmental quality, wise and economic uses of water and soils-the Mother Earth are very essential for longterm protection of our soil and water resources (Warkentin, 2002; Ekosse, et al., 2006) . The increasing world's population will put pressure on soil resources. The role of soils, their contribution, and efficient maintenance regarding the quality of nature are undoubtedly important and will increase in the future. Land degradation can be considered in terms of the loss of actual or potential productivity or utility as a result of natural or anthropic factors (Eswaran, 1999) . Soil degradation and environmental pollution is one of the most serious problems in the world today, because of their adverse effects on agriculture and the life on Earth. Three quarters of the world soil degradation occur in tropical areas and about 7% of the total land area (13, 391 km 2 ) of Bangladesh is experiencing land degradation (Eswaran, et al., 1993) where the loss through brick kilns was not considered. Brick kiln is one of the principal agents of topsoil degradation and environmental pollution. Brick kilns are destroying large areas of lands every year especially in Bangladesh where bricks are made by collecting soils from a depth of about 1 to 2 m in agricultural land which extended over about 5000 ha during the 1998-99 period in different pockets of brick fields (Rahman and Khan, 2001 ). These affected areas are expanding rapidly due to the increase in brick production. Brick burning not only alters the physicochemical properties and habitats of the nearby soils but also contributing to the pollution of environments and ecosystems. The topsoil nutrient elements and soil biota are destroyed through brick burning. Brick burning are largely influencing the concentrations of greenhouse gases in the atmosphere and it is essential to investigate
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the contribution of soils to the release and/or fixation of greenhouse gases (IUSS, 2002) . However, studies on these aspects are scanty and the inhabitants of urban areas, who have been adversely affected by brick manufacturing, are urgently seeking ways and methods to prevent topsoil degradation and preserve the environment. Brick kilns also have significance influence on biodiversity, biogeochemical cycling. Accordingly, this study was conducted to evaluate impacts of brick burning on the degradation of agricultural soils and environmental pollution arising from different soil under variable climatic conditions in the western region of Bangladesh.
MATERIALS AND METHODS
The assessment of the impact of brick burning on the degradation of agricultural topsoils were carried out for five agroecological zones in the western regions of Bangladesh, including Dinajpur, Rangpur, Rajshahi, Khulna and Patuakhali districts (Fig. 1) . The sites were selected based on the climatic conditions, soil type and fertility status, geographic position and land use (Table  1) . Five man-made profiles of burnt soil obtained by staking the soils in open air at the boundary or periphery of brick kilns were studied. They consisted of remnants in the brickfields and had been subjected to heating at 400 to 1000 °C temperatures. The studied five unburnt soils profiles nearby the boundary of the above mentioned brick kilns consisted mostly soils in agricultural lands from where the topsoils (1 to 2 m depth) had been removed, depending on soil quality, for brick production. The studies were carried out during the dry seasons of 1998 to 1999. A total of ten pits approximately 1.5 m deep were dug for burnt and unburnt natural soils at a distance of about 0.5 km from the brick kilns where the topsoils had usually been collected. From the agronomic point of view, the topsoils to a depth of 100 cm are very important in terms of nutrient dynamics and degradation of soil fertility. Accordingly, the soils in each profile were sampled and analyzed at intervals of 10 cm to a depth of 100 cm. The representative data obtained from the soils at selected depths and the weight of the topsoils (1 m extending over an area of 5,000 ha, topsoil sampling areas) were considered for the determinations of nutrients. The bulk samples obtained from each section were stored in the field moist conditions by putting the soil samples into polyethylene bags in an airtight box immediately prior to laboratory analysis. The subsamples were air-dried and gently crushed to pass through 1 and 2 mm mesh sieves, as required. After treatment with 300 g/kg H 2 O 2 , particle size distribution was determined by the pipette method (Day, 1965) . Textural classes were determined using a triangular coordinate diagram. The pH of the soil samples was determined in the laboratory (dry soil and distilled water ratio of 1: 2.5) and measured by using a Corning glass electrode pH meter (Jackson, 1973) . Electrical conductivity (EC) of the soils was determined at a ratio of soil: water = 1: 5 according to the method of Richards (1954) . Organic carbon content of the soil samples was determined volumetrically by the wet oxidation method with a 1N K 2 Cr 2 O 7 solution and concentrated H 2 SO 4 mixture, followed by rapid titration with a 1N FeSO 4 solution, as recommended by Nelson and Sommers (1982) . Organic matter content of the soil samples was estimated by multiplying the percentage of organic carbon using the conventional Van Bemmelen's factor of 1.724. Available nitrogen was extracted with a 2M KCl solution and the amount was determined according to the Micro-Kjeldahl distillation method (Jackson, 1973) . Available P in soil was extracted with a 0.5 M NaHCO 3 , as recommended by Olsen, et al., (1954) and the amount was determined with a spectrophotometer after the development of a blue color using ascorbic acid and potassium antimony tartrate as reagents. Available S was extracted with a 500 mg P/kg solution of Ca (H 2 PO 4 ) and the amount was determined with a spectrophotometer after the development of turbidity with BaCl 2 using Tween-80 as the suspending agent of sulfate precipitation (Klute, 1986) . Total N content in soil was determined by the Micro Kjeldahl method following H 2 SO 4 acid digestion and alkali distillation (Jackson, 1973) . Total P, K and S contents were determined by digestion with a mixture of concentrated HCl/HNO 3 (1:3), as described by Schlichting and Blume (1966) . Total P content was determined by the yellow color method (Jackson, 1973) , S content was determined after the development of turbidity (Klute, 1986) and the total K content was measured with a flame photometer (Klute, 1986) . Correlations between the selected parameters, level of significance and standard deviation were determined using statistical packages in Office 2003 Program.
RESULTS

Sites and soil conditions
The total land area of Bangladesh has been divided into 30 agroecological zones (AEZ), which provides
